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m <o{im is? h^*?(Dmmte£tfz <Dm&%& m -t & i> <£> t? &> s » 
<7>mMk h mm izm # -c v ^ § „ 

^5- 2 8 5 3 2 7Mi:|^^il5 r#ffi 7 h *3 «fc tf-^ <£> 

^r^-To ) > #i¥8 - 7 4 0 3 1 -^tfRKPB^tLS r|ilS->7h7thv7 

7*h^x?i oar, m^m2tm-r 0 ) > te&ummw-s-i 27370 
25 ^wbn^o 

£fc, tf&ftfln fci^TfcJu L-Cfi, ^IStt^CAr, SJ&te 

1 



#.xl;:o 2 Sfctt (o 2 +N 2 ) jjsfflv^n, ttli, M&tfx 

(WT, LTStt^t^o ) Ar+N 2 M1 
MT, O^lX10''Pa (7. SXlO^Torr) gTI:ftt), Ml 
it 1 ?? m&tfXffi.f&&%L*lfrV, l/8^Ar/N 2 

^l/3^Ltl^o ft*5, Y tmUt(D^s.m (T/S) tt, 14 0m 

rru 17 0mm, 2 0 0 mm^SR $^tV^ 0 

m^m^^y^mt \,xm^^h^nm^^m\^tz.m^^^xh, 

tlV:7*Ig«\ A r F U— if Kft&g (193nm) t^(t5^-7 h-y&tB 
K r F (2 4 8 nm) td&ttS^— 7 h — WifSv^ h 

i: ^ o fc„ 

^vy^f^^v^-^^cDm^m^^xmmi-^^t^h^o ^©^i-^ 



Strife* *r©{fc*B'>:7 h-^^^^ffiVN/cS^fe, ^<D\tLW^^ v^^^^m^^ 

r co|g tf> ^ tern £f£i£ S t £k T O «t o K ft Z> o 

(i) EE^te, 7. 5 X 1 0" 4 T o r r J£*T\ 

(ii) f—tfyhkm&k&mm o^t, rysr^mt^-r^ 0 ) *k 10 

(iii) SJS^^t^tt^^ir^iJt^s, 5 0 %^SJS#*/^t£#* ^ 
8 0%-Cfet), #*L<fe\ LTN 2 0, ^it^iUTArSrffl 

(iv) ^ow&^atu =w3:(Di^mi-3 tmm^. Rfoxxt^m 



'^^co^m^mmn. i^p^u^mMxM, ^<Dt&&irxm£ttxn, 

L T SMoM^+^(^tr i ^t*#*t\ Bib. tff<^fif}^l:^«, 

T/SHgggSi£r4 0 OmmJ^±<b Lfclft^^Tl^to T/SR08SH 
15 &4 0 0mm£Lb£U ^^m^^Umir^ ^ <t l£ «fc «9 , 

20 T^Vv^y KcD^^b^^SvMffli/^^II^^^^tlS «fc 0 \Z.t£*) . Ar 
T/ S PflggStS: 4 0 0 mm*i(lf5 £ , tfxftffiogh&tii+ftX'ti: <t£<9. 
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©»iit^feo^2»i3txm*^-t"»fsia-efeSo 

mi on r»^P^{c:S^v^7t^Mw?f^3^io{t^{i^-^^ h-^-x^JKiS 

i mmnu^^-rmmmxh^o 

mi 3(1 r<D^P^^S<5V^fc^MO?f0fii4 ^^{tSfMv'^ b^^^^Mie 
El 4(1, r <7)^§^{c:S<3v^^:IIS£(D^S4^^5H--5{4t@v'7 

^■fe (d m 4 Mit xa * Tjk-r m m m x & z 0 



"m 1.6 A*5«tt/1 6BIJ, w<?D|6M^S<5V^mfe<7>^ii5^*3»tS<i+H'>7 

m& 3r Jfctfc-f 5 HI "C #> 5 «, 

b w & nifei- § ^ (Dm. & <d mm 
(mi&(Dj&m i ) 

10 0 OWWfijcSr^-t-fitB&lll-efoSo 
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# 



i ) 

T/SSggt : 4 0 Omm 



10 ^s*y$'m±. 



1. 7A—3. 2A 
5 3 0 V~5 7 0V 
1 kW 
: 5 0°C~ 1 2 0°C 
mW- : 7 4 0 A~ 3 3 0 0 A 

X,* y $ $%f% :7min~12min (fifULfifcig) 
15 28min~56min (IeIIe^II) 

_hfE&#<£>T\ #*8fcfl:Ji: (% : Ar/N 2 0) , ^f^gfE* (seem) , JdE 
^ (XI 0" 4 To r r) s (A/m i n) N jSflfc^, U ^Wifejytt 

20 il^iltRU ^clIbTcih^^-CfeSTO 1 ~TO 9, T R 3 , 4, 6, TA 1 
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i$mm* toi~ (mm(Dwm) mmm i 





% 


SCCM 


(X10' 4 


mm 

jiff!: 








Ar 


N 2 0 


Ar 


N 2 0 


Torr) 


A/min 




TOl 
T02 
T03 
T04 
T05 
T06 
T07 
T08 
T09 


44. 44 
37. 5 
32. 43 
28. 57 
28. 57 
25. 53 
23. 08 
21. 05 
18. 03 


55. 56 
62. 5 
67. 57 
71. 43 
71. 43 
74. 47 
76. 92 
78. 95 
81. 97 


12 
12 
12 
12 
12 
12 
12 
12 
11 


15 
•20 
25 
30 
30 
35 
40 
45 
50 


4. 6 
• 4.9 
5.6 
5.9 
6.0 
6.9 

8. 0 
8.8 

9. 6 


205 
207 
206.2 
193.8 
190.4 
181.2 

120 
110. 4 
88. 75 


iSKlh 




T/S400mm 


TR3 
TR4 
TR6 


32. 43 
28. 57 
25. 53 


67. 57 
71.43 
74. 47 


12 
12 
12 


25 
30 
35 


5. 3 

6. 2 
6. 8 


439. 8*' 
416. 5* 1 
380. 2* 1 


EHE 

£i£ffii 






TAl 
TA2 
TA3 
TA4 


0 

9.09 
50.82 
76. 56 


100 
90. 91 
49. 18 
23. 44 


0 
3 
31 
98 


30 
30 
30 
30 


4. 2 
4.6 
10 
30 


90. 62 
105.7 
210.8 
200 


#!t 







*i ftjk&mmnm (=7. 243 x m^mimmm 



mmm 2 ) 

T/SSggf : 4 0 Omm 
^s<y$m$l:l. 7A—3. 2A 
Xs<y?M&. : 5 3 0 V~5 7 0V 
X'<y?tetl : 1 kW 
mWU.m : 5 0°C~ 1 2 0°C 
flU/?: : 7 4 0 A~ 3 3 0 0 A 

X/< y 9 :7min~12min (ffUt/£flg) 

_hf2&#<£>T* JfXtMMit (% : Ar/N 2 0) , tfxftLM (seem) , J± 
t) (X 1 0- 1 To r r) , mKMB. (A/mi n) , mM3i^ ^Witt^* 



8 



^Scu^ tmxi~ mmcDT&m) mmm 2 



TMXl 


80 


20 


24 


6 


4.6 


210 


mm 






TMX2 


70 


30 


21 


*9 


• 4.6 


215 






TMX3 


65 


35 


19. 5 


10. 5 


4.6 


220 







T/S£g$t : 4 0 Omm 
10 *s*y?mtfit : 1 . 9 2A—2. 13A 

^^yZWfc. : 4 6 5 V~ 5 2 4V 
: 1 kW 

Wm%& : 3 0°C~ 1 3 0°C 

mm : 830A-1300A 
15 y ? 0#f!O :4min~10min (ffULj&fll) 

±M0k\*(DT, tfXffimit (% : Ar/N 2 0) , Jf^-fiLM. ( s c c m) , JGE 
t) (X 1 0 H To r r) , (A/m in), j^iH;^ ^mSttZ 

20 31HjltRL N ^cfllLfcf-V^-C&ST S 1 ~T S 4, TS6, TS7©^> 
Tf5^ 3 (d^-t- 0 



9 



^3 





% 


SCCM ' 


(X10 -4 


mm 






m % 


Ar 


N 2 0 


Ar 


N 2 0 


Torr) 


A/min 




TSl 


44. 44 


55. 56 


12 


15 


4. 5 


207. 5 








TS2 


37.5 


62. 5 


12 


•20 


• 4.8 


222.6 








TS3 
TS4 


32. 43 
28. 57 


67. 57 
71. 43 


12 
12 


25 
30 


5.2 
6.0 


206. 2 
200 


ItUt 




T/S400mm 


TS6 


25. 53 


74. 47 


12 


35 


6.8 


208. 3 








TS7 


23. 08 


76. 92 


12 


40 


8.0 


135. 1 









mum 4 ) 

T/SEgg| : 4 0 0 mm 

*^;y*®8fc : (±S) 1. 9 1A—1. 95A 

(TS) 2. 0 5 A~2. 1 9 A 
*'*S>*^JBE : (_hg) 5 1 5 V~5 2 6 V 

(TS) 4 5 4 V~4 9 5V 
*'*y*%Jl : i-tm : TS) 1 kW 

mmmM ■■ (±s : r®) 7 9°c~ 1 3 9°c 

: 9 O O A~ 1 1 0 0 A 
xstyfitifffl: (iJl) 1. 5m in m±f$M) 

(TS) 3min~7min (fSMhfifclBS) 

±I5^#<75T, ^flfSiit (% : Ar/N,0) , #*SI£ft (seem) % 
ti (X 1 0" 4 To r r) % *igtig^ (A/m i n) , tiMX^ *Wife^^ 
ilHiltRL, ^lLfct>/;K'fc5TMl~TM4©| 4 ;f^, TIES* 4 ^^-f-„ 
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nil' I ■— ■■ O 

SIJ¥A 


% 


SCCM 


(X10" 4 
Torr) 


A/min 










dTOT 








±M 


du . 


t h. 






rm 


dL 


Ar 


N 2 0 


Ar 


N 2 0 








TMl 


971 




- 


• - 


-- 












TU1 


300 


44. 44 


55. 56 


12 


15 


4. 6 


200 








TL4 


671 


28. 57 


71. 43 


12 


30 


7. 5 


236. 8 








TM2 


1117. 8 




















TU2 


300 


37. 50 


62. 50 


12 


20 


a a 

4, y 








l/b400mm 


TL7 


817.8 


23.08 


76. 92 


12 


40 


7.9 


169. 2 


»lt 




T/S: 


TM3 


1117. 8 


















TU3 


300 


32. 43 


67. 57 


12 


25 


5.6 


200 






mm.mvm 


TL7a 


817.8 


23. 08 


76. 92 


12 


40 


8.0 


163. 6 








TM4 


1166.8 




















TU3a 


300 


32.43 


67.57 


12 


25 


5.3 


200 








TL8 


866.8 


21.05 


78. 95 


12 


45 


8.8 


123. 8 









mmm 5 > 

T/SEggf : 8 Omm 

JfcJH&ft^T* tf'^fiit (% : Ar/NjO) N #*&fcft (seem) , S. 
t) (X 1 0- ( To r r) , ±i«3§^ (A/m in), j£mjj7£. 
ilMiRU ^jglL^-^^^-CfcSQ 1 - 1 ~Q 1 -4, 33J;T>\ Q3-1 — 
Q 3 - 3 <D^m^> TfB^ 5 lC^-f-„ 



if ^ 


% 


SCCM 


( x 10" 4 


mm 






Vm 


Ar 


N 2 0 


Ar 


N 2 0 


Torr; 


A/min 




01-1 


92. 00 


8. 00 


230 


20 


60 


683.4" 








Ql-2 
Ql-3 


88. 46 
86. 79 


11.54 
13.21 


230 
230 


■30 

35 


. 60 

62 


735. 2 
704. 2 


eke 




T/S80mm 


Ql-4 


85. 18 


14.81 


230 


40* 2 


62 


683 








Q3-1 


91. 95 


8. 05 


120 


10. 5 


70 


40216 








Q3-2 


91. 95 


8. 05 


120 


10. 5 


70 


416. 8 






T/S 103mm 


Q3-3 


89. 55 


10. 45 


120 


40* 3 


76 


445. 1 








*1 






I (= 


17 xm 











*2 45SCCMJ^±N 2 0Sr^i-St^^y^-^ — h&Wi{k1rZ1Zlto 
*3 80SCCM J^±N 2 0 5 b*'*y — ? -y h ^^Hb^S ?c#> 

IkiZ^ ±|EHJfi^ll~4 («1~4) }C^b7t#-^V^K7), A r F \s- if 
( 1 9 3 nm) N K r F U— if ( 2 4 8 n m) , *5<kt^ i (3 6 5 nm) 

TIE* 6 TArFl/-if ( 1 9 3 n m) J , TIE* 7 Tk 
rFU-f (2 4 8 nm) j , 3oJ;t>\ TIE* 8 I" i -H ( 3 6 5 n m) J \Z.7jk 
ir a Z^jo, ^cD^-if rj^jgbfcS* (as depositio 

n) J <754fe|g©t><D-efcSo 



12 







ArF U 


— -if— (I93nm) 












HUB ds 




mm 


/ O CT \ 

mm^ 






n 


k 


A 


% 




% 




T01 


2. 450 


0. 8440 


687.. 1 


.1. 743 


179. 1 


15. 75 




T02 


2. 222 


0. 6180 


807.8 


3. 310 


179. 6 


25. 72 




T03 


2. 226 


0. 5560 


802. 7 


4. 413 


179. 5 


33. 74 




T04 


2. 228 


0. 5328 


800.4 


5.02 


179. 4 


36. 08 




T05 


2. 278 


0. 5386 


769. 3 


5. 366 


179. 3 


36. 90 




T06 


2. 110 


0. 4727 


882 


5. 476 


179. 5 


37. 47 




T07 


1.933 


0. 3730 


1045 


6. 744 


179. 7 


43. 42 




T08 


1. 815 


0. 3014 


1194 


8. 34 


179. 8 


60. 82 




T09 


1. 759 


0. 2902 


1282 


7. 795 


179. 8 


65. 89 




TR3 


2. 337 


0. 5955 


737. 6 


4. 491 


179. 3 


35. 58 




TR4 


2. 245 


0. 3612 


782. 9 


12. 80 


178. 8 


36. 15 




1Kb 


2. 049 


0. 4559 


933. 0 


5. 252 


1 7Q C 


Qfi i n 

OO. 1U 




TA1 


1.810 


0. 2657 


1200 


10. 87 


179. 9 


70. 45 




TA2 


1. 827 


0. 2720 


1176 


10. 77 


179. 9 


63. 7 




TA3 
















TA4 


1. 985 


0. 6076 


1002 


1. 623 


180.0 


23. 67 




TMX1 


2. 194 


6201 


826. 8 


2. 887 


179. 6 


23. 01 




TMX2 


2. 131 


0. 5641 


870. 5 


3. 370 


179. 7 


25. 7 




TMX3 


2. 00 


0. 4522 


978. 5 


4. 471 


179. 7 


33.2 





13 



i 7 







KrF V 


— if — (248nm) 








t>7° A- 






JW/^« OS 




•fits He 


(365nm) 






n 


k 


A 


% 


O 


% 




TOl 


2. 262 


0. 8736 


1016 


0. 895 


179. 1 


6. 74 




T02 


2. 171 


0. 5881 


1082 


3. 259 


179.5 


15. 91 




T03 


2. 110 


0. 4762 


1134 


5. 380 


179.4 


20. 79 




T04 


2. 030 


0. 4334 


1220 


5. 798 


179. 5 


20. 68 




T05 


2. 046 


0. 4370 


1201 


5. 889 


179.4 


20. 66 




T06 


1. 934 


0. 3853 


1342 


9. 248 


179. 6 


22. 30 




T07 


1. 824 


0. 3007 


1517 


8. 632 


179. 8 


30. 44 




T08 


1. 754 


0. 2380 


1655 


11. 96 


179.8 


51. 62 




T09 


1. 812 


0. 2208 


1536 


15. 57 


180. 0 


60. 50 




TR3 


2. Ill 


0. 4841 


1134 


5. 147 


179. 4 


19. 98 




TR4 


1.990 


0. 4423 


1269 


4. 944 


179.5 


19. 10 




TR6 


1.912 


0. 3780 


1374 


6. 197 


179. 6 


22. 34 




TA1 


1.800 


0. 1975 


1558 


18. 27 


180. 1 


62. 70 




TA2 


1. 764 


0. 2141 


1633 


14. 91 


179. 9 


53. 70 




TA3 


2. 213 


0. 5139 


1123 


4. 442 


179.4 


19.90 




TA4 


1.939 


0. 5181 


1344 


2. 531 


179. 7 


15. 13 




TMX1 


2. 054 


0. 5997 


1202. 6 


2. 173 


179. 2 


11. 97 




TMX2 


2. 003 


0. 5312 


1259 


2. 869 


179. 7 


14. 26 




TMX3 


1.899 


0. 3943 


1394. 4 


5. 327 


179. 5 


21. 21 





14 







i 


• ,HK365nm) 












mm- ds 


*^Sc "'JH. 




(365nm) 






n 


k 


A 


% 




% 




TOl 


2.452 


0. 6827 


1289 


3.654 


178. 8 


3. 65 




T02 


2. 261 


0. 4202 


1465 


9. 652 


178.6 


9. 65 




T03 


2. 167 


0. 3376 


1578 


13. 20 


179. 0 


13. 20 




T04 


2.098 


0. 3200 


1677 


13. 24 


179. 3 


13. 24 




T05 


2. 104 


0. 3247 


1668 


12. 99 


179. 3 


12. 99 




T06 


2.000 


0.2813 


1839 


14. 38 


179. 8 


14. 38 




T07 


1.854 


0. 1974 


2149 


20. 10 


180. 2 


20. 10 




T08 


1. 791 


0. 0910 


2313 


42. 06 


180. 6 


10. 57 




T09 


1. 733 


0. 0673 


2494 


48. 87 


180. 3 


48. 87 




TR3 


2. 162 


0. 3488 


1586 


12. 32 


179. 0 


12. 32 




TR4 


2.063 


0. 3289 


1732 


11.86 


179.4 


11. 86 




TR6 


1.970 


0. 2766 


1896 


14. 08 


179. 9 


14. 08 




TA1 


1. 706 


0. 0612 


2589 


50. 73 


180. 1 


50. 73 




TA2 


1. 701 


0. 0875 


2610 


40. 07 


180. 0 


40. 07 




TA3 


2. 182 


0. 3514 


1559 


12. 49 


178. 9 


12. 45 




TA4 


2. 068 


0. 3638 


1726 


9. 683 


179. 4 


9. 683 




TMX1 


2. 178 


0. 4549 


1571. 2 


6.996 


179.0 


6.996 




TMX2 


2. 110 


0. 3980 


1662. 3 


8. 544 


179. 1 


8. 54 




TMX3 


1.973 


0. 2840 


1890. 4 


13. 48 


179.8 


13. 48 





±t^mMM2'C^L-tc^->y 0 ^TS 1~TS 4, TS6, TS7<£>, 
A r F U — ( 1 9 3 n m) , KrF V — if ( 2 4 8 n m) , *3 «t t>\ i -«| 
(3.6 5 nm) \Z.#-t Z yt^fe&& , Tf2* 9 d^lTo r^-^^/Wi, 
3 5 0°C, 3 h r (D^MM^M Lfc&fc&S-efc So 



3t^t*TSl~, 350°C, 3hr, m®&& 





ArF U 




KrF U- 




i • 


m 




193nm 


248nm 


365nm 


n 


k 


n 


k 


n 


k 


TSl 


2. 429 


0.9140 


2. 268 


0. 7835 


2. 362 


0.6174 




TS2 


2. 260 


0. 5895 


2. 124 


0. 4703 


2. 153 


0. 3127 




TS3 


2. 300 


0. 5668 


2. 120 


0. 4461 


2. 141 


0. 3122 




TS4 


1.909 


0. 4564 


1. 969 


0. 3643 


2. 001 


0. 2636 




TS6 


1. 892 


0. 3963 


1. 913 


0. 3120 


1. 852 


0. 2216 




TS7 


1. 722 


0. 2678 


1. 781 


0. 1976 


1. 714 


0. 0445 





15 



±IB*»J4-e^cfllL/cif>^TMl ArF U — if (1 

\ 9 3 urn) . *3«fct^ l&SifcK: ( 2 4 8 n m, 3 6 5 n m) Z . 

TStl Oll^to **3 N r(Dif^-7°/W«, 3 5 0°C, 3h rOi^l^lLfc 

5 ^10 



3fc3M#t£TMl~, ArF Ix— if— , 350°C, 3hr, ^£fcn B n 



fy7° * 


ArF U— if — 
(I93nm) 


tfcalE 


ass 




248nm 


365nm 










% 


o 


% 


% 


TMl 


2. 1 


~175 


7. 48 


22. 68 




TM2 


4. 88 


~176 


13.81 


33.44 




TM3 


5. 87 


~180 


16. 99 


36. 70 




TM4 


8. 98 


~177 


18. 36 


42. 44 





If (1 9 3nm) % *3«fcU^ ( 3 6 5 n m) K*H-5}fc3M#tt£* Tffi 

10 mi Kd^-To #*3, r<Dif >7°/W3:, ^Ilb/c^^W^S-C'fo^o 1f^ 
3-1 ~Q 3 -3©f-^tt'#5:i:^X'#^ofc 0 
S 1 1 





ArF U— if— (193nm) 






t>7° A' 




Iliads 






(365nm) 


mm 




n 


k 


A 


% 


O 


% 




Ql-1 


2. 278 


0. 6820 


774. 4 


2.557 


179. 5 


21. 94 




Ql-2 


2. 018 


0. 5476 


966. 2 


2. 696 


179.8 


30. 63 




Ql-3 


1. 979 


0. 4587 


999. 9 


4. 285 


179. 7 


37. 94 




Ql-4 


1. 939 


0. 3962 


1039 


5. 848 


179.6 


38. 78 




Q3-1 
















Q3-2 
















Q3-3 

















15 m^., JbfBWJSr^S^-ej^BlL^^^^Q 1 - 1 ~Q 1 -4, *3«fct^ Q 3 

-1~Q3-3(D, K r F U-f ( 2 4 8 n m) „ &&Xfis f&S&ft (3 6 5 n 
m) Tffi* 1 2 iC^i~ 0 fc*5, rcoif ^/Wi. fiJcHllLfc 

16 



ii * 

m 1 2 





KrF U— if— (248nm) 












mm ds 






(365nm) 






n 


k 


A 


% 


o 


% 




Ql-1 


2. 053 


0. 6701 


1207. 2 


1.401 


179. 6 


9. 682 




Ql-2 


1.960 


0. 4614 


1310. 4 


3. 998 


179.6 


20. 30 




Ql-3 


1.906 


0. 3683 


1382. 7 


6. 526 


179.6 


26. 30 




Ql-4 


1. 847 


0. 3258 


1477. 2 


7. 584 


179. 7 


26. 60 




Q3-1 


2. 040 


0. 9166 


1234 


0. 2776 


179.3 


3. 146 




Q3-2 


2. 073 


0. 9062 


1196 


0. 3496 


179. 3 


3. 421 




Q3-3 


2. 017 


0. 7308 


1253 


0. 826 


179. 6 


6. 79 





±fzi%jk<D&ffi^j&misti-y->7^Q i - i~q i -4, *3<kt^ Q3 

- 1 ~Q 3-3(7), i ( 3 6 5 nm) „ *5ctt>\ ^^^5 ( 3 6 5 n m) 

tl3 







i 


• f& (365nm) 


















(365nm) 

mmm 


mm 




n 


k 


A 


% 


o 


% 




Ql-l 


2. 213 


0. 5034 


1529.9 


5. 724 


179. 1 


5. 724 




Ql-2 


2. 042 


0. 3066 


1766.4 


13. 14 


179. 6 


13. 14 




Ql-3 


1.971 


0. 2395 


1892 


18. 04 


180.0 


18. 04 




Ql-4 


1. 905 


0. 2271 


2029. 3 


17. 65 


180. 1 


17. 65 




Q3-1 


2. 321 


0. 7553 


1421 


1.953 


179. 1 


1. 953 




Q3-2 


2. 333 


0. 7576 


1408 


1.989 


179.0 


1.989 




Q3-3 


2. 209 


0. 5702 


1541 


3. 941 


179.3 


3. 941 
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*i\ (n - i xk) ©ntt^m km&mm^vtcmmK, m 

1, ^ 6 io ir>'g 7 il^tfy^T O 1 ~TO 9 , TR3, 4, 6. TA1~ 

A r F I/— i? (1 9 3 nm) ^xfT £ t> <D, IH3 K r F if ( 2 4 8 n m) 

3s 6, i7, El 2*3 0:^12] 3 (d^^n^J: Ar F if ( 1 9 3 n m) 

ifV7°^T08. TR4, T A 1 N TA2, 3o<fct) ? TA4 &d :fc3 V "C\ 

KrFU-f (2 4 8 nm) C^Ltt), f^;H0 6~T0 9, T 

(Wfffi 2 ) 

Ml<b|W]*m^ ft^ifc (n-iXk) (Dnffi^ttk kffi^fi&f^Lfc 
Mf-, *2 X ^ 6 fc* i ^ 7 t^ft y ^VTMX 1 ~TMX 3 (D 
-fvi y h Lfc ©Sria 2*3<ttJ«|gI 3 {c^1- 0 &3b\ IH2te, Ar F U — if (19 
3nm) iZ%rtZ>ii<D, ID 3 fiK r F 1/— if ( 2 4 8 n m) IdSfr-fS & ©t'fc 5 0 

tizm&i*. wffii f5^^v^p o p«^^ri-5{ffl^7 MK«r#sr £«:-e#>fev\&s, 

A r F I/ — if ( 1 9 3 nm) fe:*j- LT fi. t>/;HMX 3 7)*3SiW4. 7 4 
1% % K r F I/— if (2 4 8 nm) tCxtLTte, ty^HMX3*S3ji$5. 

327%^ \tm.^M^^Mmm(oitm^y Mo^i^^iitfoSo 

(Mfi3) 

±15, *WJ3T-^b7t, 3*3, *9l^fty7 p ;HSl-TS4, TS6, 
TS 7(^£*i5^ey ^Vv-yif-T K^b^teJgl^&5te*l>'^ hm^M 

18 



^9,1:^^18 1^15 4, TS6, TS7it 2 gfHig^ffi £ tl, 

mz'£%m&f&m£nx\,^z> 0 2mmmt-r^^tx\ $>«s (3 6 5 nm) 
«3 td^-r 2JiII(D#ji(cov^To^^tt, ^3 ^i-fifeM^wv^^ 

(ME 4) 

±12, H»!l4-C^Lfc, ^4, 3H0l:W^TMl-TM4, 
1*^9 IdTjH-fr^T^l'T S 1 ~T S6, T S 7 fcL^StlS^-JJ ^fy^yt^ K 

i9C^fty//HSl~TS6, TS7£>n{tt, kilt ilOO» 

fife L7h 2 JKcoV^T, 3 5 0°C, 3 h r (Ogfefifi^aSrJte Lfci^^TM 1 ~T 
M4©»tt^A r F I/— •*FU%f&'7* h~? X ? m<D^—7 Y~ ^tiL^is? h 
-v^tm-??^* *k L TM "Tf£;6> £T 5 fr* & Z> fc £> KifFflfi L CD Xfr § 0 

^1 0(dIf>ni)J:5l:Ar FS)fejgI(C^lt?)fit@il 7 5° -18 0° ~C 
feoT, Mm^2 0 /o~~9 0 /o(Di>(Dfrmb)riXteK) , »S$I3 6 5 nm(I 

(HJS<o^1!S2) 

mm i (D^®±(:^fife$tL7t{it@v'7 h^°* — >-3 o <b ^iix.-rv^5o wOffi 

19 



i&i 80° asifeu a»o % i%~4o%) &^ru m— 

JN-d* b # 5 H 2 7fc2tiB$B 4 t frb m&. £ fix 

[21 5 A, 5B, 5C£#flBLT, ±fH«i£«fc«9fc5ffctl^:7 h^*^ 2 

•So 

HI 5 A£#flBL-C\ -hi* Lf^4t@^7 h^?X? 2 0 0 ©»fB|g|-CfeSo 05B 

£>f-, g^* — ^-Cc^m^^^-f 0 £&5„ <fco"C\ H5C^#i 

It, — >OTfc}gM 1 0 ktiLfai<'7*&4 £<£>£*/>_bfc:*5tt5«i§ 

tf> g as £: & t> £5 v ^M&M & # S r t t£ t*5, 

m^y? h-^x? 2 o o cdM^S^-o^t, tis->7^1t tt^ey 

^■f-6Kfffi*3tl2IT*feSo 

&"f\ H6^#BS,LT, jMS*£1<7>±^ LTS^ffl^t, ^U^fVi/ 

5^^7^1814*, M^l 1 3 4 A)$IIi-r<5o -£>*&£\ 2 48 nm(DM 
fc 0 r<Z)«fc?t£, SWS*gl (D±{cfita^7^Bl4^JFM$tL^t>c7)^{ffl-->^ 

G^i8o°c) x z>mmm<DmW] (o. 5~i. o%) £i$5it-r5r £as-c# 

■5) 0 

20 



i: zep-8ios (&mmm) ) & z&mmm 5000 A^j&-r<5o %<o®., 

^>-^g£fflV\ mM&W^m^6 0mm y f^ftJE^J 0 . 3Tor r N K 
^7CF 4 + O 2 ^rfflV^T^tL^tL^^*^/^ 9 5 s c c m&.fctfftj 5 s c c 

(HJSco^lSB 3 ) 

mi ^4©TM3(7)M^tt"C-tt6 0 2 5^£glSJLl^ II 

J?j^ 8 1 8 A<D*V K^^flI^^^5T/lfi ; t : S^7^^4 L 

h r cDi^ifc&yg^f V\ {SL^>-7 X? ?7 X%^f$,£"&Z) 0 

^(D£v\z.LX'&btiti{i.m^y h-r -7? xoyt^ft&tz. ^10© 

t>^I/TM3I^Lt, 19 3 nraOlIt% Sifi^6%, tefl^J 1 8 

21 



T\ CrFx/i iftf>&JS:7 y-ffc^ ZrSiOxi W&mis D 1M h'WtftVo. 
Z r S i O x N y ft ir<£>&JR->i; 1M KM^fbWW £,;h,5o 

(liw^i 4 ) 

£ir, nil i~ii 5^#fLt, teft^:7*i£$^xgtc:ov^3ft93^5o 

[11 1~[H1 5 its m 1 ^^i-jitg^^ h-^^^ <£jtfffi«3£l£*fj£;-t-5»fffi«5i 

2 ^ic^y^fVv'yt^ K^^{k^bB^^ft6{4t@^7^^4^^-r 

22 



J¥l^5 0 0 0AMtSc 

^Wf, @1 5^#itt, ^y^i^jfc (5^^H2-ir y ^T^-^A/ig 

s i ^y ^xVsi/i^^s^mi^itm^^Lr^s^, rtucpg 

btiZ^ bt£< , h-^^^^c r ^(d^J-L, ^«BSlLflfl<t LtMo S i 

mmcDvh^mbtiz&mWk, fc^«w, t a , ti, si, a i tux^n, 
mmmm 5 ) 

23 



kte&zfi £Bi^i~2mm(Dmmfrmfbtiz> 0 mi 6 A^-tm^n, mm 

tcb±tf, (l) l^t-A^IU^^ MK£St3t-r54§£\ (2) 
fSrffifflbtv^ M&£R3ti-54&£-fcJ:. ffr£3MiaW«t5 
(1) if^AMltu^ M£&R3t-*-£^ 

I^-t-AMUW^ h^R3fci-S^, M®J±£U OkeVi2 

o k e vsui&m&k-ci*. {ff&mmmte&o 

( i ) 1 0 k e V(DWiS 

Erf- .Mil J: <9 > l/v 5 ^ M85 WKfttfSfT&fcftSo ^<£>^ 7K?5fe{- 
«tt), ffif«BSJhlg6 35S^*$ft5 0 

t?ft£ 0 i/v^ Mg/W*£ft5o 

Hi 7 B\Z7jkir& o (CI, 1 0_L^ bJg|4 ^7f^c$ 

ft, ^(DiiLm^y MR4<D±{il&JRIfiS6 btfS^EfcSft, I^Iieb©!!:!/ 

SI 6 a «^n5 0 

«k«9» ^«^lhSl6/5^5fe^ft6 0 

24 



(ii) 2 0 k e V^±(D^§-^ 
HI 1 7Al^f{i|@^7 V^tH^^^ _hfBl 0 k e Vffl 

(2) k-f OTLtl-^ M^tSf^ 

[eii 7 A\zfF-t\tLWs7 h-**?m-7y>? xmm^m&fc. mmvkmft^-fr 

(mfe^flg 6 ) 

25 



m 2 3 9HRS) Srffll^T, ^v^&mttCDXmtk^&ffteOo 

J?Th?£ (ds) (d^atS J; 5 ^ ^680A~2600 Atf ©^J?TM $ 
t, 18 0° ofiffiiSr4x.5ri^tJ5:5. 

fc, Mv^nt^57^- (112 1 (d^-Ti 5Kx IrJCO. 2 
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£"b^, =3— fc — UWj&so. 3~0. 7.»*U<ttO. 6~0. 7 (DWflt 

020-1221^ 5 : 1 <Z»h&I2Kft;g®£ffl^7cii§^'O^T<7> 
LTTV ^ 5 JH&/JvfgFj£j&s 4 : i, 2. 5 : 1 Oflg/h&J&Rft^lg^ 1 : 

lt<5^@t)<OI^±*l2IS-^* s ^i:^S„ w^Rft^ifcKJ:. 6 4M, 12 8M, 
2 5 6M, 1GOD RAM, SRAM, 7 7 y is*. * ^ V , ASIC, :n >\ 

G a A s ^^O^^^BcoMitXmtd^V^-C^idfflV^r $ S> 

A r F ? mytftiM ( 1 9 3 n m) ^\ KrF if ©ft&ft ( 2 4 8 n m) 

y^v^y-tf-r K^&^a^ Kitted <&Kfc:i!B£u ^©jsvMRi-ftfc 

i"SSft*dS/h$ < fc9 ^— b<D^-fb/$ S/ >&< ft 9 , x^f ^/K 

27 



■So 



28 



n^jK-cfesr t*w$£t~rz>, m^-7^mo 

Mo . 

JE^S, 7. 5 X 1 0" 4 T o r r WT, 
6. mmiLWsyfWkfe. 2 O 0°C^±(DS^S^^tLTV^5, ft ^ 1 \z. 

29 



1 1. HufSS^ttn^i/^ci-^^N 0 ^^ y V^fett, 
JE^as, 7. 5X10 H TorrKT, 

h tmm&mtfDS&mtK 1 0 Omm^lt^^ 

1 3. giiEfiti^^^M^^-r^xatt, 

1 4. tfjfsfitB^^^flifi, ^ey^v^y-^-r wwkmtvofrhtez. f» 

1 8. m&frfo&v> 9 V^f&Wi*. 

JEE^tfS, 7. 5 X 1 0" 4 T o r r J^T> 

muz-?? h tmmmmt<Ds&m^K 1 oomm^tfeu, 

30 



5 0%^K&#*/^£t£#.*^ 8 0%-Cfe5, 

5 7hY7^ffl^7y^, 

2 0. mJieffflv- "7^)111^ 2 0 0°CW±^^S^JS^ttTV^S, tt^Ig 1 

2 1. fulECT>'7^JII«, ty^fWUt'f KO^{b^b»ib&5, If 
*^l 5 (c:|E^cD{4tB->7 b-^^^ffly^ v^^o 

io 22. mfzfani'7?m<D_kK^ &mm&& ^tiis^ 

2 3. milB^MSItt, ^y^rV, ^nA N ^^';*^>\ 
15 * 0 

2 4. tiJffifite->7 h-v^^ffi^^^^^tt, 

2 5. SufEfilev/^Ig^itC^v^ hflli:, 
20 iiufEl/v^ hJRO±t£ifJ?SKJtJRt, 

2 6 . fufE^«l^ihH«, **'tt<D^^ h # S > fft#3C 2 5 fc!5*t<£> 



5 0^i£2f?£ 0 

3 0. mtZfcfcfev^yxu—X^yfV isyjfmz, 
JEE^jtfS, 7. 5X1 0" 4 To r r UJ,T, 

io 5 o%^j£#*/TOt£;tf*^ 8 o%-efcs, 

3 l . tulS^'ttc n — ^y<y z y y^gfii, S/Stf* b^fm^'^ 
b?k, ^•fM^ttiAtSl b*Wmb-tZ>, »^2 7{3ife*cW{£tlv' 

15 7h-77^ffly7>^^©M^fc 

20 3 3. ffjfE{4ti^7^flItt> ^y^rVv'Dt^ K©tfttW^*5, f» 

34. sfri5f4tB'>7 ?m&&f&^zi:u<Dmz&mi&&tef£-t~z>3M* & 

-at?, if ^2 7^fE*£<7){if@->7 ^JX^JBt/^^^OJKitlfrifco 
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5 3 8. jsks®^ r^s^stsoitciattbn, ?ftiE(om%^? ^-r 

10 3 9. iift!ESJ&t£n .x^y * y V^'fifS, SJ&#* b^fefeU* 

15 4i. fuiss/£f£n v^-xo— y >-^fite, 

ffi^^S, 7. 5 X 1 0- 4 T o r r jJJIT, 

20 r b&<&mb-rz>. ts*^3 9^ia«twte*B'>7 h-^**„ 

^H-^W^Lr*A-t-S^<t^^lt<b-r6, ft^3 8(dffitSc(Z5{iz:ti-> 
4 3. fuffififSv'^flgte, 2 0 O'C^i^^S^Jg^tLTV^S, ff^3 

25 8 {z.&m<Dma*>7 h-^*? 0 

44. Sui5^g'>7^sifi, ^e-y y^^-yv-f-j FtDmitrnkVofrbtez. ft 

3 8 (dfEic <£>fltfl -7 h ^ * * o 
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47. fltjfe^^^f»Mii^A^n, fufB^i£#;*te*-<?v maw* 

JEifcj&S, 7. 5xlO^Torr»T, 

fulfil h<tmjfestg^^sggl^> 1 OOmm^Ji-efc^ 

50. sfifejitg^^^^^M-rsxatt^ 

52. griEffita^7^j«c^j*i-sxsi:, utrfsv^* hlMtsii^ 
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54., ffimiLmi/7?m<Ds<?—~^iy&?ftj:oT.mte. 
55. mtzisi?* hm*mj&ir&j:n(Dmz, 

5 8. Bff^cD/N o ^— >-^^i-§tfjfei/v J ^ Mgi^TM-r^xsita. 

Suffix YWkltm%irZ>TMt, 

utile i/^;* hfli^^-rsxfii:, 
59. tuss^iiP^ih^^^-rsxfitt, 7K^fflv^Tt^^f2^ : ml^ItflI^l^*-t- 

6 0. ^ : Bf&J§(D±\z. Ui/X hl^itb, £fr;£<zv-^— ^^-atffi^a 
tufS^S^^ h-^^^fi, r(Djgf^gf£<D_L};it£tt'btK Bf^w 

HiJFe{4t@^^ h-^^^f*. MS*££, r<7)^P^S*go±(c:Kft^n. 
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6 2.. ^m^mfcgiWte, DRAM, SRAM, 777^^^^ ASIC, 

-^-r=i^GaAs, m&f-f ^wefo^K it 6 i \z.tzm<D^m 
fife 

mx&^x, 

I B \z. «fc 2> y $ m y *f- is ?\z. J: !9 WL <9 ^PfecDfiuE^ft 5rt £#|§Sc £ -t"S % 
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i/^n — y ^fe^fflV^T, ^D^fVViJt^ K^O^itBi^^^M 
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